 This paper simulated salt-fog environment in coastal area, by using comprehensive salt-fog corrosion box, through dry-wet circulation salt-fog spray method, carried out the experimental study of chloride ion concentration at concrete structure surface. Discusses the time-varying accumulation law of chloride ion concentration at concrete surface in salt-fog environment, revised the existing time-varying model of surface chloride ion concentration, put forward the improved time-varying law model of surface chloride ion concentration of salt-fog environment, and explored the influence of surface chloride ion concentration and its accumulation law by different chlorine salt solution concentration. The research conclusions have significant reference value for evaluating the durability of concrete construction.
INTRODUCTION
For a long time，domestic and foreign research institutions used to take the Fick's first [1] law when calculating concrete chloride ion erosion processes. But the diffusion equation usually assumed that the chloride ion concentration at concrete surface is a constant value, however amount of testing results [2] [3] show that, the surface chloride ion concentration in the actual chlorine salt environment is not a constant value but a process that gradually accumulate over time and eventually achieve stability. At present, most studies of concrete surface chloride ion concentration variation law with time focused on concrete under water rather than in salt-fog environment. Existing time-varying description model of surface chloride ion concentration are linear model [4] , square root model [5] , power function model [6] , logarithmic model [7] and index model. But these models have great difference form each other, its applicability remains to be further studied. Although mgbyrh@163.com some kind of these researches have been studied by scholars, but it is confined to the linear and square root model on the basis of revising. Based on the above research status, this paper used comprehensive salt-fog corrosion box, through dry-wet circulation salt-fog spray method, analyzed the chloride ion concentration at concrete structure surface, studied the time-varying accumulation law of chloride ion concentration at concrete surface in salt-fog environment, and explored the influence of surface chloride ion concentration and its accumulation law by different chlorine salt solution concentration. Then according to the test data, compared and revised the existing time-varying model of surface chloride ion concentration, put forward the improved time-varying law model of surface chloride ion concentration of salt-fog environment.
EXPERIMENT SCHEME
In order to study the erosion characteristics and laws of reinforced concrete member under chloride ion penetration, and convenient for comparative analysis, 24 pieces of test beams have been made, the size of all beams is 150mm×150mm×550mm, the thickness of concrete cover is 20 mm, test beams basic parameters are shown in Table 1 . Spray test beams for an hour under 35℃, and adjacently drying for an hour under same temperature in a cycle. The average annual fog days in Shantou region at last 56 years is 18 days, so take 18 days (432 h) as a cycle period.
The experiment used comprehensive salt-fog corrosion box spray salt-fog, obtain powder from the surface of all the test beams, and then studied the accumulation laws of surface chloride ion concentration with time. Put test beams which finished dying into comprehensive salt-fog corrosion box ( Fig.1) to begin the experiment. Considered the practical environment of coastal areas to setting the parameter, simulated coastal area salt-fog environment in comprehensive salt-fog corrosion box. Form this way, the temperature, the humidity and the interval time of spray could be controlled, also the dry-wet circulation can be achieved automatically.
This experiment used the neutral salt-fog, simulated coastal salt-fog atmosphere environment under the action of dry-wet circulation spray. According to the difference of chloride ion concentration, the experiment divided into two parts. The specific control parameters of salt-fog corrosion box is: 1, respectively take NaCl solution which concentration is 3% and 5% to carry out the simulation test separately; 2. pH value is set in the range of 6.6 ~ 7.0; 3, the test temperature in the box is set at about 35℃; 4, the rate of nozzle spraying salt-fog in the box is 1~2ml/80cm2 per hour. The text carried out in accordance with the standard of standard for test methods of long-term performance and durability of ordinary concrete GBT50082. After the setting corrosion time, drilling and obtain powder from the concrete specimens. Through the square-opening sieve which sieve diameter is 0.075mm to remove coarse particle, use the rest powder compound solution, after 24 hour's uninterrupted stirring in magnetic stirrer, measure the water-solubility chloride ion concentration by NJCL-H quick chloride ion concentration apparatus (Fig.2) . 
EXPERIMENTAL RESULTS AND ANALYSIS
Determination of chloride ion concentration is shown in Table 2 . In the salt-fog environment, the variation curve of surface chloride ion concentration changing over time by testing is shown as Fig.3 to Fig.6 . Experimental results shown that, the chloride ion concentration at concrete surface is growing along with the increase of corrosion time, and early growth fast, then slow down gradually, and gradually stabilized. water-cement ratio. It can be seen from the Fig.3 and Fig.4 that, in the case of the same chloride ion density, the chloride ion concentration at concrete surface is growing along with the increase of water-cement ratio. Also it can be seen from the Fig.5 and Fig.6 that, in the case of the same water-cement ratio and different chloride ion concentration, the chloride ion concentration at concrete surface is growing along with the increase of chloride ion concentration.
COMPARISON AND CORRECTION OF SURFACE CONCRETE CHLORIDE ION CONCENTRATION TIME-VARYING LAW MODEL
According to the experimental data of test beams A7-A12 fitting, the result is shown in Table 3 . It can be seen from the fitting result that, linear fitting has no high accuracy, C S value is too large not only at the early stage, but also the later stage. Cubic polynomial fitting has high accuracy, but C S value is too large at later period. Compared with the linear and cubic polynomial model, power function model, logarithmic power model and index model have higher accuracy. However, adopt power function model will still lead C S value too large at later stage. And logarithmic model expression is appropriate for the situation of t>0, so the initial state can not be considered. Comparatively speaking, index model not only makes up the defect of the other models, but also the symbol A in the expression of index model 1 and 2 can directly denote the stable surface chloride ion concentration. So it has a favorable applicability.
Due to the index model not considering surface chloride ion concentration at the initial time, correct index model 1, an improved model could be get:
C S (t) in the formula (1) indicates the surface chloride ion concentration (％) at t moment; C 0 indicates the surface chloride ion concentration (％) at initial time. A indicates the surface chloride ion concentration (％) which become stable; B is fitting coefficient.
Correct index model 2 can get:
C S (t) in the formula (2) indicates the surface chloride ion concentration (％) at t moment; C 0 indicates the surface chloride ion concentration (％) at initial time. A and B are fitting coefficients.
Taking formula (1) fitting the experimental data, the result is shown in Table 4 ; Taking formula (2) fitting the experimental data, the result is shown in Table 5 . It can be seen from Table 4 and 5 that, using index model 1and 2 fitting the test data could get a favorable fitting effect. Therefore, in salt-fog environment, the time-varying law of chloride ion concentration at concrete surface can be predicted by index model 1 or 2. The above test data indicates that, coefficient A and B increases with the improvement of the chloride ion density. Therefore it can be seen that, in the corrosion environment with higher chloride ion density, chloride ion concentration at concrete structure surface can relatively quickly reach a stable state. At the meantime, the rate of chloride ion penetrate into concrete internal become faster.
CONCLUSION
This paper use comprehensive salt-fog corrosion box, through dry-wet circulation salt-fog spray method, simulated salt-fog environment in coastal area, carried out the experimental study of chloride ion concentration at concrete structure surface, conclude the following conclusions:
(1) The time-varying accumulation law of chloride ion concentration at concrete structure surface: in the slat-fog environment, the chloride ion concentration at concrete surface is growing along with the increase of corrosion time, and early growth fast, then slow down gradually, and gradually stabilized.
(2) With the increase of chloride ion density in the environment, the chloride ion concentration at concrete structure surface will reach a stable state more quickly under the impact of higher concentration difference. At the meantime, the rate of chloride ion penetrate into concrete internal become faster. 
